Assessment of the subchronic oral toxicity of d-limonene in dogs.
Several hydrocarbons, including d-limonene, have been shown to produce a male-rat-specific nephrotoxicity that is manifested acutely as exacerbation of hyaline droplet formation. In a study to assess the presence or absence of this response in a non-rodent species, the dog was selected as a relevant model because of an earlier report suggesting that d-limonene may be nephrotoxic in this species. Five male and five female adult beagle dogs per treatment group were gavaged twice daily over a 6-month period with tap-water (control) or d-limonene at 0.12 or 1.2 ml/kg body weight/day (100 or 1000 mg/kg body weight/day). The highest daily dose was determined in a pilot study to be close to the maximum tolerated dose for emesis (ED50 1.6 ml/kg body weight). The test compound was administered in divided doses to minimize the incidence of emesis. Feed consumption and body weight were unaffected by treatment. Linear regression analyses indicated a positive dose-related trend for absolute and relative female kidney weight and relative male kidney weight. There were no histopathological changes in the kidneys, evaluated by both haematoxylin and eosin and Mallory-Heidenhain staining, that could be associated with the organ-weight changes. Furthermore, there was no evidence of hyaline droplet accumulation nor of any other sign of hydrocarbon-induced nephropathy typical of those seen in male rats treated with d-limonene. Thus, dogs are refractory to the hyaline droplet nephropathy observed in male rats, thereby providing additional evidence that the male rat kidney is uniquely sensitive to hydrocarbons like d-limonene, and that this specific male rat nephropathic response may be inappropriate for interspecies extrapolation and human risk assessment.